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WHAT IS CLAIMED IS: 






A method far fusion of expressed proteins, said method 
comprising me steps of: 

(a) generating at least one C-terminal thioester- 
tagged first target protein; 

(b) generating at least one second target protein 
having a specified N-terminal; and 

(c) ligating said first and said second target proteins. 



The method of claim 1, wherein said first target protein 
of step (a\ is generated from a first plasmid comprising 
at least ones, first intein having N-terminal cleavage 
activity and saJd second target protein of step (b) is 
generated fromNa second plasmid comprising at least one 
second intein having C-terminal cleavage activity. 



The method ofl claim 2, wherein said first intein 
comprises a first modified Mth RIR1 intein and wherein 
said second modified intein comprises a second modified 
Mth RIR1 intdin. 



The method of claim 3, wherein said first modified Mth 
RIR1 intein rs selected from the group consisting of a 
Pro" 1 to Ala mutant intein, a Pro" 1 to Gly mutant intein, 
and a Pro" 1 - Asn^ to Gly-Ala mutant intein, and 
wherein said second Nmodified Mth RIR1 intein is 
selected from the groupkconsisting of a Pro" 1 - Cys 1 to 
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Gly-Ser mutant intein and a Pro" 1 - Cys 1 to Gly-Ala 
mutant intein. 

The method of ^laim 3, wherein said first plasmid is 
selected from the group consisting of pMRB8A, pMRB8G1 
and pMRB10G, and wherein said second plasmid is 
selected from the gro\p consisting of pMRB9GS, 
pMRB9GA and pBRL-A. 

The method of claim 3, ^herein said first target protein 
of step (a) is generated b\ thiol reagent-induced 
cleavage of said first modified Mth RIR1 intein and said 
second target protein of step\b) is generated by 
temperature and/or pH induced\pleavage of said second 
modified Mth RIR1 intein. 

The method of claim 2, wherein saNd specified N- 
terminal of step (b) comprises cysteine. 



A method fo\ fusion of expressed proteins, said method 
comprising tha steps of: 



(a) constructing, a first plasmid comprising at least 
one first target protein and at least one first 
modified inteiV wherein said first modified intein 
is capable of \hiol reagent-induced cleavage to 
produce a thioe^ter at the C-terminal of said first 
target protein; 
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intern having C-terminal cleavage activity, 
wherein said first intein is capable of thiol 
reagenKinduced cleavage to produce a thioester at 
the C-te\minal of said target protein and wherein 
said second intein is capable of cleavage to 
produce a\specified amino acid at the N-terminal 
of said target protein; 

(b) generating W C-terminal thioester-tagged target 
protein having a specified amino acid at its N- 
terminal from\the plasmid of step (a); and 

(c) ligating the NVterminus of said target protein to 
the C-terminus\ of said target protein to produce a 
cyclic protein. \ 

17. A method for polymerization of an expressed protein, 

said method comprising\ the steps of: 

(a) constructing a plasmid comprising at least one 

target protein, at least one first intein having N- 
terminal cleavage activity, and at least one second 
intein having C-terminal cleavage activity, 
wherein said first intein is capable of thiol 
reagent-induced cleavage to produce a thioester at 
the C-terminal of said target protein and wherein 
said second intein is capable of cleavage to 
produce a specified amino acid at the N-terminal 
of said target protein; \ 
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(b) constructing a second plasmid comprising at least 
one seopnd target protein and at least one second 
intein having C-terminal cleavage activity, 
wherein said second intein is capable of cleavage 
to produce a said second target protein having a 
specified N\-terminal; 

(c) generating att least one C-terminal thioester- 
tagged first garget protein from said first plasmid 
of step (a); 

(d) generating at \east one second target protein 
having a specified N-terminal from said second 
plasmid of stepVb); and 

(e) ligating said first target protein of step (c) with 
said second target protein of step (d). 



The method ol claim 8, wherein step (c) further 
comprises purifying said C-terminal thioester-tagged 
first protein and Step (d) further comprises purifying 
said second target protein having a specified N-terminal. 
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10. The method of claim 9, wherein said purifications of 
step (c) and step (d) comprise purification on a chitin 
resin column. 



25 11. The method of claim 8, wherein said first intein of step 

(a) comprises a first modified Mth RIR1 intein, and 
wherein said second intein of step (b) comprises a 
second modified Mth RIR1 intein. 
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12. The method of claim 11, wherein said first modified Mth 
RIR1 intein is selected from the group consisting of a 
Pro" 1 to Ala mutant intein, a Pro" 1 to Gly mutant intein, 
and a Pro' 1 - Asn 134 to Gly-Ala mutant intein, and 
wherein said second modified Mth RIR1 intein is 
selected from the group consisting of a Pro* 1 - Cys 1 to 
Gly-Ser mutant intein and a Pro" 1 - Cys 1 to Gly-Ala 
mutant intein. 

13. The method of claim 12, wherein said first plasmid of 
step (a) is selected from the group consisting of 
pMRB8A, pMRB8G1 and pMRB10G, and wherein said second 
plasmid of step (b) is selected from the group consisting 
of pMRB9GS, pMRB9GA and pBRL-A. 

14. The method Q.L-claim 8, wherein said specified N- 
terminal com^n^es cysteine. 

15. A fusion protein produced by the method of any one of 
claims 1-14. — 

16. A method Nfor cyclic fusion of an expressed protein, said 
method conrtorising the steps of: 

(a) constructing a plasmid comprising at least one 

target protein, at least one first intein having N- 
terminal cleavage activity, and at least one second 
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(b) generating a C-terminal thioester-tagged target 
protein \aving a specified amino acid at its N- 
terminal from the plasmid of step (a); and 

(c) intermolecurar ligation of said target proteins to 
yield a protean polymer. 

\_ — * • . _ > 

18. The method of claim 16 or 17, wherein said first intein 
of step (a) comprises a first modified Mth RIR1 intein, 
and wherein said second intein of step (a) comprises a 
second modified Mth RIR1 intein. 



19. The method of claim 18, wherein said first modified Mth 
RIR1 intein is selected from the group consisting of a 
Pro" 1 to Ala mutant intein, a Pro" 1 to Gly mutant intein, 
and a Pro" 1 - Asn 134 to Gly-Ala mutant intein, and 
wherein said second modified Mth RIR1 intein is 
selected from the group consisting of a Pro" 1 - Cys 1 to 
Gly-Ser mutant intein and a Pro' 1 - Cys 1 to Gly-Ala 
mutant intein. 

20. The method of-Wim 16 or 17, wherein said specified 
amino acid comprises cysteine. 

21. A cyclic protein produced by the method of any one of 
claim 16. 
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22. A modified intein comprising a mutant Mth RIR1 intein 
capable of thiol reagent-induced cleavage to produce a 
thioester at the C-terminal of an adjacent target 
protein. 

23. The modified intein of claim 22, wherein said mutant 
Mth RIR1 intein is selected from the group consisting of 
a Pro" 1 to Ala mutant intein, a Pro" 1 to Gly mutant intein, 
and a Pro" 1 - Asn 134 to Gly-Ala mutant intein. 



24. A moisjified intein comprising a mutant intein capable of 
pH and\emperature-induced cleavage to produce a 
3) specified residue at the N-terminal of an adjacent 

target proterta. 




25. The modified intein of claim 24, wherein said mutant 
intein comprises a mutant Mth R1R1 intein. 

26. The modified intein of claim 25, wherein said specified 
20 residue is cysteine. 

27. The modified intein of claim 25, wherein said mutant 
Mth R1R1 intein is selected from the group consisting of 
a Pro" 1 - Cys 1 to Gly-Ser mutant intein and a Pro" 1 - Cys 1 

25 to Gly-Ala mutant intein. 
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A plasnnid comprising at least one modified intein of any 
one of claims 22-27. 

A plasmid comprising a modified Mth RIR1 intein, 
wherein saidNplasmid is selected from the group 
consisting of pMRB8P, pMRB8A, pMRB8G1, pMRB9GS, 
pMRB9GA, pMRBrt OG and pBRL-A. 

A DNA segment encoding a modified Mth RIR1 intein, 
wherein said DNA segment is obtainable from a plasmid 
selected from the group consisting of pMRB8P, pMRB8A, 
pMRB8G1, pMRB9GS, pMRB9GA, pMRB10G and pBRL-A. 



